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(57) ABSTRACT

An image display control apparatus includes a memory, a
determination unit, and a display controller. The memory
stores plural sets of information each set including image
information indicating an image to be displayed on a display
and at least one attribute concerning the image information,
which are associated with each other. When one of plural
images displayed on the display is selected, the determination
unit determines whether or not the image information stored
in the memory includes image information stored in associa-
tion with an attribute relevant to an attribute associated with
the selected image. The display controller performs display
control to display a mark for a relevant image when display-
ing the plural images on the display in accordance with the
image information stored in the memory and displaying on
the display a relevant image based on the image information
included in the stored image information.

11 Claims, 12 Drawing Sheets
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1
IMAGE DISPLAY CONTROL APPARATUS,
IMAGE DISPLAY APPARATUS,
NON-TRANSITORY COMPUTER READABLE
MEDIUM, AND IMAGE DISPLAY CONTROL
METHOD

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application is based on and claims priority under 35
USC 119 from Japanese Patent Application No. 2012-218677
filed Sep. 28, 2012.

BACKGROUND

(1) Technical Field

The present invention relates to an image display control
apparatus, an image display apparatus, a non-transitory com-
puter readable medium, and an image display control method.
More specifically, the present invention relates to an image
display control apparatus that performs display control to
display plural images each having attributes, an image dis-
play apparatus including the image display control apparatus,
a non-transitory computer readable medium storing a pro-
gram executed by the image display control apparatus, and an
image display control method for displaying plural images
each having attributes.

(ii) Related Art

Some recent image display apparatuses used in image cap-
ture apparatuses such as digital video cameras and digital
electronic still cameras, mobile terminal apparatuses includ-
ing such image capture apparatuses, and the like are config-
ured to record information relevant to image information as
attributes on recording media in such a manner that the
attributes are attached to the image information. The
attributes include, for example, information indicating the
date and time of image capture, information indicating a
position obtained by global positioning system (GPS), infor-
mation indicating the photographer, information indicating
an event set by user operation, and information indicating the
format of the image information.

The attributes described above are used when, for example,
images are reproduced, in order to sort the images into groups
by date and time of image capture, event, or the like and
reproduce the images. There is also a demand to record image
information on a separate recording medium collectively in
units of photographers or dates and times of image capture. To
meet this demand, image display apparatuses that implement
grouping for each of the attributes are nowadays being com-
mercialized. An image display apparatus having such a
grouping function is generally provided with dedicated keys,
in advance, each for specifying a group, and allows a user to
easily record images in units of groups or display images in
units of groups by operating the dedicated keys.

Such image display apparatuses have a configuration in
which a dedicated key is provided for each of the attributes.
Users are thus expected to have knowledge of types of
attributes corresponding to the prepared dedicated keys in
order to effectively utilize the grouping function.

There may be a case where a user, when checking multiple
images displayed in a list on an image display apparatus,
wishes to view images relevant to some of the multiple
images, such as images captured at the same date and time.

SUMMARY

According to an aspect of the invention, there is provided
an image display control apparatus including a memory, a
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determination unit, and a display controller. The memory
stores plural sets of information each set including image
information indicating an image to be displayed on a display
and at least one attribute concerning the image information,
the image information and the at least one attribute being
associated with each other. The determination unit deter-
mines, when one of plural images displayed on the display is
selected, whether or not the image information stored in the
memory includes image information stored in association
with an attribute relevant to an attribute associated with the
selected image. The display controller performs display con-
trol to, when displaying the plural images on the display in
accordance with the image information stored in the memory
and displaying on the display a relevant image based on image
information determined by the determination unit to be
included in the stored image information, display a mark for
the relevant image displayed on the display, the mark indicat-
ing a relevant image that is based on image information deter-
mined by the determination unit to be included in the stored
image information.

BRIEF DESCRIPTION OF THE DRAWINGS

Exemplary embodiments of the present invention will be
described in detail based on the following figures, wherein:

FIG. 1is aperspective view illustrating the external appear-
ance of a smartphone according to an exemplary embodi-
ment;

FIG. 2 is a block diagram illustrating the configuration of
the smartphone according to the exemplary embodiment;

FIG. 3 is a schematic diagram illustrating an example of
attributes according to the exemplary embodiment;

FIG. 4 is a flowchart illustrating a processing procedure of
a display control processing program according to a first
exemplary embodiment;

FIGS. 5A and 5B illustrate example configurations of a
screen displayed by the execution of a display control pro-
cessing program according to an exemplary embodiment;

FIGS. 6A and 6B illustrate example configurations of a
screen displayed by the execution of the display control pro-
cessing program according to the exemplary embodiment;

FIGS. 7A and 7B illustrate example configurations of a
screen displayed by the execution of the display control pro-
cessing program according to the exemplary embodiment;

FIGS. 8A and 8B illustrate example configurations of a
screen displayed by the execution of the display control pro-
cessing program according to the exemplary embodiment;

FIG. 9 illustrates an example configuration of a screen
displayed by the execution of the display control processing
program according to the exemplary embodiment;

FIG. 10 illustrates an example configuration of a screen
displayed by the execution of the display control processing
program according to the exemplary embodiment;

FIGS. 11A and 11B illustrate example configurations of a
screen displayed by the execution of the display control pro-
cessing program according to the exemplary embodiment;

FIG. 12 illustrates another example configuration of a
screen displayed by the execution of the display control pro-
cessing program according to the exemplary embodiment;
and

FIG. 13 is a flowchart illustrating a processing procedure of
a display control processing program according to a second
exemplary embodiment.
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DETAILED DESCRIPTION

Exemplary embodiments of the present invention will be
described in detail hereinafter with reference to the drawings.
In the following exemplary embodiments, a smartphone will
be described by way of non-limiting example. It is to be
understood that the following exemplary embodiments may
also apply to any other device having a display screen, such as
a mobile phone, a personal digital assistant (PDA), or a por-
table game console.

First Exemplary Embodiment

Referring to FIG. 1, a smartphone 10 has a flat housing 12,
and includes, on a surface of the housing 12, a display input
unit 14 having a display panel 14 A serving as a display and an
operation panel 14B serving as an input unit. The display
panel 14A and the operation panel 14B are formed into a
single unit. The housing 12 includes a speaker 16, a micro-
phone 18, operation units 20, and a camera unit 22. The
configuration of the housing 12 is not limited to that described
above, and, for example, a folding housing or a sliding hous-
ing may also be used.

As illustrated in FIG. 2, the smartphone 10 includes a
wireless communication unit 24, the display input unit 14, a
call handling unit 26, the operation unit 20, the camera unit
22, a memory 28, and an external input/output unit 30. The
smartphone 10 further includes a global positioning system
(GPS) receiving unit 32, a motion sensor unit 34, a power
supply unit 36, and a controller 38. Further, the smartphone
10 has a wireless communication function for performing
mobile wireless communication via a base station device and
a mobile communication network.

The wireless communication unit 24 is configured to per-
form wireless communication with a base station device
included in a mobile communication network in accordance
with an instruction of the controller 38. Using the wireless
communication, the wireless communication unit 24 trans-
mits and receives various file data such as speech data and
image data, electronic mail data, and the like, and receives
web data, streaming data, and so forth.

The display input unit 14 may be a touch panel display that
displays images (still images and moving images), text infor-
mation, and so forth to visually present information to the
user and that detects a user operation on the displayed infor-
mation under control of the controller 38. The display input
unit 14 includes the display panel 14 A and the operation panel
14B.

The display panel 14A may employ a liquid crystal display
(LCD), an organic electro-luminescence display (OELD), or
the like as a display apparatus. The operation panel 14B is a
device disposed to allow the user to visually recognize an
image displayed on a display surface of the display panel 14A
and configured to detect the coordinates of one or more opera-
tions made by user’s finger or touch pen. When this device is
operated with a user’s fingertip or touch pen, a detection
signal generated in accordance with the operation is output to
the controller 38. The controller 38 then detects the position
(coordinates) of the operation on the display panel 14A in
accordance with the received detection signal.

The size of the display area may or may not exactly coin-
cide with the size of the display panel 14A. Examples of the
position detection method employed for the operation panel
14B may include a matrix switch method, a resistive method,
a surface acoustic wave method, an infrared method, an elec-
tromagnetic induction method, and an electrostatic capacitive
method, and any of them may be used.
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The call handling unit 26 includes the speaker 16 and the
microphone 18, and is configured to convert user speech input
through the microphone 18 into speech data processible by
the controller 38 and output the speech data to the controller
38, or decode speech data received by the wireless commu-
nication unit 24 or the external input/output unit 30 and output
the decoded speech data from the speaker 16. For example,
the speaker 16 may be disposed on the same surface as the
surface on which the display input unit 14 is disposed in the
manner illustrated in FIG. 1, and the microphone 18 may be
disposed on a side surface of the housing 12.

The operation units 20 are configured to receive an instruc-
tion given by the user. For example, as illustrated in FIG. 1,
the operation units 20 may push-button switches disposed on
a side surface of the housing 12 of the smartphone 10 and
turned on when pressed by finger or the like and turned off,
when released, due to the restoring force of a spring or the
like.

The memory 28 is configured to store control programs and
control data of the controller 38, application software,
address data including the name, telephone number, and so
forth of the communication partner which are associated with
one another, data of transmitted and received electronic mails,
web data downloaded by web browsing, and downloaded
content data and also temporarily store streaming data and the
like. The memory 28 includes a built-in internal memory 28A
of'the smartphone 10 and a detachable external memory 28B
having an external memory slot. Each of the internal memory
28A and the external memory 28B of the memory 28 may be
implemented using any type of suitable storage medium
including a flash memory type, a hard disk type, a multimedia
card micro type, a memory card type (such as MicroSD
(registered trademark) memory), a random access memory
(RAM), and a read only memory (ROM).

The external input/output unit 30 serves as an interface
with all the external devices connected to the smartphone 10,
and is used for direct or indirect connection with other exter-
nal devices via communication (e.g., universal serial bus
(USB) or Institute of Electrical and Electronics Engineers
(IEEE) 1394 communication) or a network (e.g., the Internet,
wireless local area network (LAN), Bluetooth (registered
trademark), radio frequency identification (RFID), infrared
data association (IrDA) (registered trademark), ultra wide-
band (UWB) (registered trademark), or ZigBee (registered
trademark)).

Examples of the external devices connected to the smart-
phone 10 include a wired/wireless headset, a wired/wireless
external charger, a wired/wireless data port, a card connected
through a card socket, such as a memory card, a subscriber
identity module (SIM) card, or a user identity module (UIM)
card, an external audio/video device connected through an
audio/video input/output (I/O) terminal, an external audio/
video device connected by a wireless link, a smartphone
connected to a wired/wireless network, a personal computer
connected to a wired/wireless network, a PDA connected to a
wired/wireless network, and an earphone. The external input/
output unit 30 may transmit data received from the external
devices to the internal components of the smartphone 10 and
transmit internal data of the smartphone 10 to the external
devices.

The GPS receiving unit 32 receives GPS signals transmit-
ted from GPS satellites ST1 to STn, and executes a position
measurement calculation process based on the received plural
GPS signals to detect the position (in latitude, longitude, and
altitude) of the smartphone 10 in accordance with an instruc-
tion of the controller 38. If the GPS receiving unit 32 is
allowed to acquire position information from the wireless
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communication unit 24 or the external input/output unit 30
(e.g., a wireless LAN), the GPS receiving unit 32 may detect
the position of the smartphone 10 using the acquired position
information.

The motion sensor unit 34 includes, for example, a three-
axis acceleration sensor and so forth, and is configured to
detect a physical movement of the smartphone 10 in accor-
dance with an instruction of the controller 38. By detecting a
physical movement of the smartphone 10, the motion sensor
unit 34 may detect the movement direction and acceleration
of the smartphone 10. The detection results are output to the
controller 38.

The power supply unit 36 is configured to supply power
stored in a battery (not illustrated) to the individual compo-
nents of the smartphone 10 in accordance with an instruction
of the controller 38.

The controller 38 includes a microprocessor, and is con-
figured to operate in accordance with the control programs
and control data stored in the memory 28 to collectively
control the individual components of the smartphone 10.
Further, the controller 38 has a mobile communication con-
trol function for controlling the individual units of a commu-
nication system and an application processing function in
order to perform speech communication and data communi-
cation via the wireless communication unit 24.

The application processing function may be implemented
by the operation of the controller 38 in accordance with the
application software stored in the memory 28. Examples of
the application processing function include an infrared com-
munication function for controlling the external input/output
unit 30 to perform data communication with a counterpart
device, an electronic mail function for transmitting and
receiving electronic mails, and a web browsing function for
viewing web pages.

The controller 38 also has an image processing function
for, for example, displaying video on the display input unit 14
based on image data (still image data or moving image data)
such as received data or downloaded streaming data. The
image processing function is a function in which the control-
ler 38 decodes the image data and performs image processing
on the decoded image data to display an image on the display
input unit 14.

Further, the controller 38 executes display control for the
display panel 14A and operation detection control for detect-
ing a user operation through the operation units 20 and the
operation panel 14B.

By executing the display control, the controller 38 displays
an operation unit implemented in software, such as an icon to
start the application software or a scroll bar, or displays a
window for creating an electronic mail. The scroll bar is an
operation unit implemented in software for receiving an
instruction to move a displayed part of an image which is too
large to be accommodated in the display area of the display
panel 14A.

By executing the operation detection control, the controller
38 detects user operations made through the operation units
20, receives an operation on the icon described above or an
input of a character string to an input field on the window
described above through the operation panel 14B, or receives
a request for scrolling a displayed image with the scroll bar.

By executing the operation detection control, furthermore,
the controller 38 determines whether the position at which the
operation panel 14B was operated is located in a superimpo-
sition part (display area) that overlaps the display panel 14A
or in a non-superimposition, outer peripheral part (non-dis-
play area) that does not overlap the display panel 14A. The
controller 38 has a touch panel control function for control-
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6

ling a touch-sensitive area of the operation panel 14B and the
displayed position of the operation unit implemented in soft-
ware.

The controller 38 may also detect a gesture made to the
operation panel 14B, and implement a preset function in
accordance with the detected gesture. A gesture is not an
existing simple touch but a more complex action such as
rendering a trail of a finger or the like across the operation
panel 14B, simultaneously specifying plural positions on the
operation panel 14B, or a combination thereof to render a trail
of the finger or the like regarding at least one of the plural
positions.

The camera unit 22 may be a digital camera configured to
electronically capture an image using an imaging element
such as a complementary metal oxide semiconductor
(CMOS) or charge-coupled device (CCD) sensor. The cam-
era unit 22 is also configured to convert image data obtained
by image capture into compressed image data such as JPEG
(Joint Photographic Experts Group) image data under control
of'the controller 38, and record the resulting image data in the
memory 28 or output the resulting image data through the
external input/output unit 30 or the wireless communication
unit 24. In the smartphone 10 illustrated in FIG. 1, the camera
unit 22 is disposed on the same surface as the surface on
which the display input unit 14 is disposed. Instead, the cam-
era unit 22 may be disposed on the rear surface of the display
input unit 14, or, alternatively, multiple camera units 22 may
be disposed. If multiple camera units 22 are disposed, the
camera units 22 may be used independently by switching
from one to another to capture images, or the multiple camera
units 22 may be used simultaneously to capture images.

The camera unit 22 may also be used for various functions
of the smartphone 10. For example, an image captured with
the camera unit 22 may be displayed on the display panel
14A, or an image obtained by the camera unit 22 may be used
as an operation input tool of the operation panel 14B. Further,
the GPS receiving unit 32 may refer to an image obtained by
the camera unit 22 to detect a position. In addition, the optical
axis direction of the camera unit 22 of the smartphone 10 may
be determined or current use conditions may be determined
by referring to an image obtained by the camera unit 22,
without using the three-axis acceleration sensor or along with
the three-axis acceleration sensor. An image obtained by the
camera unit 22 may also be used in the application software.

Additionally, position information acquired by the GPS
receiving unit 32, speech information (which may be sub-
jected to speech-to-text conversion to obtain text information
by using the controller 38 or the like) acquired by the micro-
phone 18, attitude information acquired by the motion sensor
unit 34, and any other desired information may be added to
image data of a still image or a moving image, and the image
data having such information may be recorded on the memory
28 or output through the external input/output unit 30 or the
wireless communication unit 24.

In the smartphone 10 according to this exemplary embodi-
ment, at least one of the internal memory 28 A and the external
memory 28B stores image information. When an instruction
for displaying the image information in a list is given by user
operation, the smartphone 10 performs control to display the
list on the display panel 14A.

In a case where plural digitized files (hereinafter also
referred to simply as “files”) including the image information
described above are stored in the memory 28, the smartphone
10 stores attributes associated with each of the files.

As illustrated in FIG. 3, attributes 40 include file name
information 40« indicating file name, and classification label
information 404 indicating the type of camera and lens used



US 9,172,879 B2

7

for image capture when the file is an image file obtained by
image capture. The attributes 40 further include photogra-
pher/creator information 40c¢ indicating the creator of the file
(or the photographer if the file is an image file obtained by
image capture). The attributes 40 further include image cap-
ture location information 404 indicating the location at which
the file was captured when the file is an image file obtained by
image capture. The attributes 40 further include image cap-
ture date/creation date information 40e indicating the date at
which the file was created (or the date of image capture when
the file is an image file obtained by image capture). The
attributes 40 further include relevant information 407 that is
information relevant to the file, and storage location informa-
tion 40g indicating the storage location of the file. The rel-
evant information 40 may be information added when the file
is created, or may be information input by user operation at a
desired time. The information to be associated as the
attributes 40 is not limited to that described above, and may
include attitude information acquired by the motion sensor
unit 34 or the like. Plural pieces of the information described
above may be used in combination.

The smartphone 10 is further configured to display files
stored in the memory 28 and images of icons of the applica-
tion programs on the display panel 14A in a list in accordance
with a user operation. The smartphone 10 may also be con-
figured to display image files representing plural images
among the files, which are obtained by image capture and the
like, in a list in such a manner that the images represented by
the image files are substantially uniformly enlarged or
reduced in size.

The user sometimes wishes to check, when viewing the
images displayed in the list on the display panel 14A, whether
or not the images displayed in the list include an image
relevant to a given one of the displayed images, and further
check which image is the relevant image if the relevant image
is included.

To fulfill the wish, the smartphone 10 according to this
exemplary embodiment receives a selection instruction for
selecting one of the plural images displayed on the display
panel 14A. Further, the smartphone 10 determines whether or
not an image associated with attributes 40 relevant to the
attributes 40 associated with the image for which the selection
instruction has been received is included in the plural images.
If it is determined that the image is included, the smartphone
10 causes presence information such as a marking capable of
identifying the image to be displayed on the display panel
14A.

The operation of the smartphone 10 according to this
exemplary embodiment will be described with reference to
FIG. 4. FIG. 4 is a flowchart illustrating a process of a display
control processing program executed by the controller 38 of
the smartphone 10 when an execution instruction is input
through the operation panel 14B or the operation unit 20. The
program is stored in advance in a certain area of the internal
memory 28A.

In step S100, the controller 38 performs control to display
on the display panel 14A a menu screen 42 from which a
screen transition occurs.

FIG. 5A illustrates an example of the menu screen 42
according to this exemplary embodiment. As illustrated in
FIG. 5A, the menu screen 42 has menu buttons. The menu
buttons include, for example, an “e-mail” button 44a used to
instruct start of the e-mail function, a “web” button 445 used
to instruct start of the web browsing function, a “camera”
button 44c¢ used to instruct start of the camera function, an
“image list” button 444 used to instruct start of the image list
function, a “call” button 44e used to instruct start of the
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function of making a call, and a “settings” button 44fused to
instruct start of various setting functions.

The user touches a desired one of the menu buttons on the
menu screen 42 to select the associated menu item. Accord-
ingly, the controller 38 starts the function corresponding to
the selected menu button.

In step 101, the process waits for the user to select a menu
button. Then, in step 102, the controller 38 determines
whether the menu button selected by the user is the “image
list” button 444 or not. IfNO is selected, the process proceeds
to step S103. In step S103, the controller 38 executes the
function corresponding to the selected menu button, and then
terminates the program. If YES is selected, the process pro-
ceeds to step S104.

In step S104, the controller 38 performs control to display
on the display panel 14 A a list view screen in which the plural
images stored in the memory 28 are displayed in a list.

FIG. 5B illustrates an example of an image list screen 46
according to this exemplary embodiment. As illustrated in
FIG. 5B, the image list screen 46 shows plural images 48
arranged in a matrix, and an “End” button 50 which is touched
to terminate the display control processing program. The
plural images 48 are images indicated by the pieces of image
information stored in the memory 28.

In step S105, the controller 38 determines whether or not
an input operation has been made through the operation panel
14B.

If it is determined in step S105 that an input operation has
been made, the process proceeds to step S106. In step S106,
the controller 38 determines whether the touched button is the
“End” button 50 or not to determine whether or not the input
operation is an operation of inputting an instruction to termi-
nate the display control processing program.

If it is determined in step S106 that the input operation is
not an operation of inputting an instruction to terminate the
display control processing program, the process proceeds to
step S107. In step S107, the controller 38 determines whether
ornot the input operation is an input operation for selecting an
image. Ifit is determined in step S107 that the input operation
is not an input operation for selecting an image, the process
returns to step S105.

Ifit is determined in step S107 that the input operation is an
input operation for selecting an image, the process proceeds
to step S109. In step S109, the controller 38 acquires the
attributes 40 associated with the selected image from the
memory 28, and performs control to display the acquired
attributes 40 on the display panel 14A. This allows the user to
check the attributes 40 associated with the selected image.

As illustrated in FIG. 6A, it is assumed that one of the
plural images 48 displayed on the image list screen 46 which
is surrounded by a broken line (for example, “fig1” illustrated
in FIG. 3) is selected. In this case, as illustrated in FIG. 6B, an
attribute display part 52 that shows the attributes 40 associ-
ated with the selected image 48 is displayed on the image list
screen 46. The attribute display part 52 includes items 52a
associated with the image of “fig1”, such as the image capture
date/creation date information 40e, namely, “Jun. 6, 20127,
and the relevant information 40f, namely, “French cuisine”
and “escargot”. The attribute display part 52 also includes an
attribute non-display button 525 to issue an instruction to
terminate the display of the attribute display part 52.

In step S111, the controller 38 determines whether one of
the items 52a of the attributes 40 displayed in step S109 has
been selected or not.

If it is determined in step S111 that none of the items 52a
has been selected, the process proceeds to step S113. In step
S113, the controller 38 determines whether the touched but-
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ton is the attribute non-display button 525 or not to determine
whether an instruction for making the attributes 40 non-dis-
play has been issued.

If it is determined in step S113 that an instruction for
making the attributes 40 non-display has been issued, the
process proceeds to step S115. In step S115, the controller 38
performs control to terminate the display of the attribute
display part 52 to make the attributes 40 non-display. Then,
the process returns to step S105. In this case, only the image
list screen 46 illustrated in F1G. 5B is displayed on the display
panel 14A.

Ifitis determined in step S111 that one of the items 524 has
been selected, the process proceeds to step S117. In step
S117, the controller 38 searches for image information (here-
inafter referred to as “associated image information”) asso-
ciated with the attributes 40 relevant to the selected item 52a
from the image information on the plural images stored in the
memory 28.

In step S119, the controller 38 determines whether the
associated image information concerning the selected item
52a is present or not as a result of the search in step S117.
Each attribute relevant to the selected item 52a may be an
attribute having the same item as the selected item 52a or may
be a similar attribute. The similar attribute is an attribute for
which the date contained in the image capture date/creation
date information 40e¢ is within a predetermined period in
which the selected item 52a is also included, an attribute for
which the location of image capture indicated by the image
capture location information 404 is within predetermined
area in which the selected item 52a is also included, or the
like. The similar attribute may also be an attribute including,
if the attribute has plural pieces of relevant information 407,
some of the plural pieces of relevant information 40f which
are the same as the selected item 52a. Alternatively, groups of
plural attributes may be determined in advance and stored in
the memory 28, and attributes in the same group may be
relevant attributes.

If it is determined in step S119 that the associated image
information is not present, the process proceeds to step S121.
In step S121, the controller 38 performs control to display a
report indicating the absence of the associated image infor-
mation on the display panel 14A.

As illustrated in FIG. 7A, for example, one of the items
52a, “French cuisine”, is selected, and there is no image
information associated with the attributes 40 relevant to the
item “French cuisine”. In this case, as illustrated in FIG. 7B,
a warning display part 54 indicating that there is no image
information associated with the relevant attributes 40 is dis-
played so as to be superimposed on top of the image list
screen 46. The warning display part 54 has an “OK” button
54a to input an acknowledgement of the warning. When the
selection of the “OK” button 54a by user operation is
received, the process returns to step S105.

If it is determined in step S119 that the associated image
information is present, the process proceeds to step S123. In
step S123, the controller 38 determines whether an image
represented by the associated image information is being
displayed on the display panel 14A or not.

If it is determined in step S123 that the image is being
displayed, the process proceeds to step S125. In step S125,
the controller 38 performs control to display a mark indicat-
ing the associated image information on the display panel
14A. The mark may be displayed as a balloon on the image
represented by the associated image information as long as
the mark indicates that the associated image information is
present. The mark may also be an indication with markings to
clearly distinguish the image represented by the associated
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image information from the other images. Such a mark may
allow the user to easily check which image is the relevant
image.

As illustrated in FIG. 8A, for example, the item “French
cuisine” is selected as an item 52a, and an image represented
by the image information associated with the attributes 40
relevant to the item “French cuisine” is displayed. In this case,
as illustrated in FIG. 8B, for example, a balloon 56 in which
the file name information 40q is displayed appears on the
image list screen 46 in association with the image represented
by the associated image information. Further, a presence
information non-display button 60 for instructing termination
of display of the mark or position information described
below is displayed on the image list screen 46.

If it is determined in step S123 that the image represented
by the associated image information is not being displayed,
the process proceeds to step S127. In step S127, the controller
38 derives the distance from the location position of the image
represented by the associated image information to the area of
the position information displayed in the display panel 14A.
The term “location position”, as used herein, refers to a loca-
tion position on the image list screen 46 including an area
displayed by scrolling the display area of the display panel
14A.

In step S129, the controller 38 performs control to display
position information indicating the location position of the
associated image information on the display panel 14A. This
allows the user to make sure that there is a relevant image
which is not displayed on the display panel 14A.

As illustrated in FIG. 8A, for example, the item “French
cuisine” is selected as an item 52a, and there is image infor-
mation that is associated with the attributes 40 relevant to the
item “French cuisine” and that is not being displayed. In this
case, as illustrated in FIG. 8B, for example, balloons 58 in
which the file name information 40aq is displayed appear. The
controller 38 derives the positions having the shortest dis-
tance from the location positions of the images represented by
the associated image information to the display area. Then,
the controller 38 performs control to display the balloons 58
with leader lines having lengths corresponding to the dis-
tances derived in step S127 are displayed on the display panel
14A at the derived positions.

FIGS. 9 and 10 illustrate another example of the image list
screen 46 according to this exemplary embodiment. As illus-
trated in FIG. 8A, for example, the item “French cuisine™ is
selected as an item 52a, and there is image information that is
associated with the attributes 40 relevant to the item “French
cuisine” and that is not being displayed. In this case, the
processing of step S127 may not necessarily be performed.
That is, as illustrated in FIG. 9, for example, balloons 58 in
which the file name information 40q is displayed may be
displayed so as to have substantially equal leader lines.

Further, as illustrated in FIG. 10, the image may be dis-
played with a highlight 62 surrounding the image as the mark
described above without using the balloons 56 and 58 on the
image list screen 46, or, for example, tags 58 A in which the
file names are displayed may be displayed as position infor-
mation along the periphery of the image list screen 46.

After a mark is displayed step S125 or after position infor-
mation is displayed in step S129, the process proceeds to step
S131. In step S131, the controller 38 determines whether or
not any other associated image information is present.

If it is determined in step S131 that any other associated
image information is present, the process returns to step
S123. Ifitis determined in step S131 that no other associated
image information is present, the process proceeds to step
S133. In step S133, the controller 38 determines whether or
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not the touched button is the presence information non-dis-
play button 60 to determine whether or not an instruction for
making the mark or position information non-display has
been entered.

If it is determined in step S133 that a non-display instruc-
tion has been entered, the process proceeds to step S135. In
step S135, the controller 38 performs control to, if a mark is
being displayed, cease the display of the mark, and to, if
position information is being displayed, cease the display of
the position information. After the display of the mark or the
display of the position information has been ceased, the pro-
cess returns to step S105.

If it is determined in step S133 that a non-display instruc-
tion has not been entered, the process proceeds to step S137.
In step S137, the controller 38 determines whether or not
position information is currently being displayed on the
image list screen 46. If it is determined in step S137 that
position information is not currently being displayed on the
image list screen 46, the process returns to step S105.

Ifit is determined in step S137 that position information is
currently being displayed on the image list screen 46, the
process proceeds to step S139. In step S139, the controller 38
determines whether or not position information has been
selected. The controller 38 determines that position informa-
tion has been selected if one of the balloons 58, serving as
position information, which are displayed in step S129 has
been selected by user operation.

If it is determined in step S139 that position information
has been selected, the process proceeds to step S141. In step
S141, the controller 38 performs control to display an image
represented by the image information whose location posi-
tion is identified by the selected position information on the
display panel 14A. Then, the process proceeds to step S105.

As illustrated in FIG. 11A, for example, a balloon 58 indi-
cating the location position of image information (hereinafter
referred to as “specified image information™) identified by file
name “fig22” is selected on the image list screen 46. In this
case, as illustrated in FIG. 11B, the displayed images are
scrolled to the right in front view and the scroll is stopped
when the image represented by the specified image informa-
tion fully appears. The balloon 58 representing the location
position of the image represented by the specified image
information is changed to a balloon 56 A for the image and the
balloon 56A is displayed as the mark at the time when the
image represented by the specified image information is dis-
played.

If it is determined in step S139 that position information
has not been selected, the process proceeds to step S143. In
step S143, the controller 38 determines whether or not the
touched button is the “End” button 50 to determine whether or
not an operation for inputting an instruction for terminating
the display control processing program has been performed.

If it is determined in step S106 or step S143 that an opera-
tion for inputting an instruction for terminating the display
control processing program has been performed, the process
proceeds to step S145. In step S145, the controller 38 per-
forms control to terminate the display of the image list screen
46 on the display panel 14A, and then terminates the display
control processing program.

Accordingly, the smartphone 10 according to this exem-
plary embodiment stores plural sets of information each set
including image information indicating an image to be dis-
played on the display panel 14A, which serves as a display,
and at least one attribute concerning the image information in
such a manner that the image information and the at least one
attribute are associated with each other. Further, when one of
plural images displayed on the display is selected, it is deter-
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mined whether or not the stored image information includes
image information stored in association with an attribute
relevant to an attribute associated with the selected image.
Further, when plural images are displayed on the display in
accordance with the stored image information and a relevant
image based on image information determined to be included
in the stored image information is displayed on the display, a
mark indicating a relevant image is displayed for the relevant
image displayed on the display.

If there are plural attributes 40 associated with the image
for which the selection instruction has been received, the
plural attributes 40 are displayed on the display prior to the
display of presence information, and an instruction for select-
ing one of the plural attributes 40 is further received. Further,
it is determined whether or not there is an image associated
with an attribute relevant to the attribute 40 for which the
selection instruction has been received.

As illustrated in FIG. 12, the image list screen 46 displayed
in step S101 of the display control process may include a
search term input field 70 where a search term is input, and a
search button 72 for instructing a search using the search
term.

While the search term input field 70 is displayed, upon
detecting that auser’s finger has touched the search term input
field 70, the controller 38 displays a key input section (or
software keyboard) having character keys on the display
panel 14A and prompts the user to enter a search term using
the character keys. Alternatively, upon detecting that a user’s
finger has touched the search term input field 70, the control-
ler 38 may display words and phrases included in the
attributes 40 stored in the memory 28 on the display panel
14A as alternatives. When alternatives are displayed, the user
may select one of the alternatives to enter an appropriate word
or phrase.

The user enters a search term in the search term input field
70 through the operation panel 14B, and selects the search
button 72. Upon detecting that a user’s finger has touched the
search button 72, the controller 38 performs a search using the
search term entered in the search term input field 70 in a
manner similar to that of the processing of step S117. Further,
the controller 38 performs the processing of steps S119 to
S143 after performing the processing of step 117. This allows
the user to easily recognize the presence of an image relevant
to an image displayed on the display panel 14A as well as the
presence of an image relevant to a search term entered by the
user.

Second Exemplary Embodiment

Next, a smartphone 10 according to a second exemplary
embodiment will be described.

Like the smartphone 10 according to the first exemplary
embodiment, the smartphone 10 according to the second
exemplary embodiment has the configuration illustrated in
FIGS. 1 and 2.

The smartphone 10 according to the first exemplary
embodiment displays attributes 40 and searches for image
information based on the attributes 40. In contrast, the smart-
phone 10 according to the second exemplary embodiment
searches for image information based on attributes 40 without
displaying the attributes 40.

The operation of the smartphone 10 according to this
exemplary embodiment will now be described with reference
to FIG. 13. FIG. 13 is a flowchart illustrating a processing
procedure of a display control processing program according
to the second exemplary embodiment, which is executed by
the controller 38 of the smartphone 10 when an execution
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instruction is input through the operation panel 14B or the
operation unit 20. The program is stored in advance in a
certain area of the internal memory 28A.

In FIG. 13, steps of performing processing substantially
the same as that in FIG. 4 are assigned the same step numbers
as those in FIG. 4, and a description thereof is omitted.

First, in steps S100 to S107, processing similar to that in
steps S100 to S107 according to the first exemplary embodi-
ment is performed.

If it is determined in step S107 that an image has been
selected, the process proceeds to step S201. In step S201, the
controller 38 determines whether or not there is an attribute
40 associated with the selected image.

If it is determined in step S201 that there are no attributes
40 associated with the selected image, the process proceeds to
step S203. In step S203, the controller 38 performs control to
display a report indicating that no attributes 40 are associated
with the selected image on the display panel 14A. Then, the
process returns to step S105. In this case, a report indicating
that no attributes 40 are associated with the selected image
may be displayed using a method similar to that in step S121
described above.

If it is determined in step S201 that there is an attribute 40
associated with the selected image, in steps S117 to S145,
processing similar to that of steps S117 to S145 according to
the first exemplary embodiment is performed.

Accordingly, the smartphone 10 according to this exem-
plary embodiment receives an instruction for selecting one of
plural images displayed on the display panel 14A, which
serves as a display. Further, it is determined whether or not
there is an image associated with an attribute relevant to an
attribute 40 associated with an image for which a selection
instruction has been received. If it is determined that such an
image is present, presence information indicating the pres-
ence of an image is displayed using a display. This allows a
user to easily recognize the presence of an image relevant to
a currently displayed image.

In this exemplary embodiment, when one of plural images
displayed on the display panel 14A is selected, an image
accompanying attributes relevant to the attributes 40 attached
to the selected image is searched for, which is non-limiting.

While the foregoing exemplary embodiments are imple-
mented by software executed by a computer program, the
present invention is not limited to these exemplary embodi-
ments. It is to be understood that some exemplary embodi-
ments of the present invention may be implemented only by
hardware or by a combination of hardware and software.

The foregoing description of the exemplary embodiments
of'the present invention has been provided for the purposes of
illustration and description. It is not intended to be exhaustive
or to limit the invention to the precise forms disclosed. Obvi-
ously, many modifications and variations will be apparent to
practitioners skilled in the art. The embodiments were chosen
and described in order to best explain the principles of the
invention and its practical applications, thereby enabling oth-
ers skilled in the art to understand the invention for various
embodiments and with the various modifications as are suited
to the particular use contemplated. It is intended that the
scope of the invention be defined by the following claims and
their equivalents.

What is claimed is:

1. An image display control apparatus comprising:

a memory configured to store a plurality of sets of infor-
mation each set including image information indicating
an image to be displayed on a display and at least one
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attribute concerning the image information, the image
information and the at least one attribute being associ-
ated with each other;

a determination unit configured to determine, in response
to one of a plurality of images displayed on the display
being selected, whether or not any image information
stored in the memory indicates a relevant image that is
associated with an attribute relevant to an attribute asso-
ciated with the selected image; and

a display controller configured to perform display control
to display a mark indicating each individual relevant
image on the display, without grouping image informa-
tion, in response to displaying the relevant image deter-
mined by the determination unit on the display,

wherein in response to no portion of the relevant image
being displayed on the display, the display controller is
configured to perform display control to display position
information indicating a location position of the relevant
image on the display, and

inresponse to the relevant image not being displayed on the
display, the display controller is configured to perform
display control to display position information indicat-
ing a location position of the relevant image on the
display, together with information indicating a distance
from a position at which the position information is
displayed to the location position of the relevant image.

2. The image display control apparatus according to claim

1, wherein

in response to a plurality of attributes being stored in asso-
ciation with the selected image, the display controller
causes the plurality of attributes to be displayed on the
display, and

the determination unit is configured to use an attribute
selected from among the displayed plurality of attributes
as the attribute corresponding to the selected image, and
determine whether or not the image information stored
in the memory includes image information stored in
association with an attribute relevant to the selected
attribute.

3. The image display control apparatus according to claim

1, wherein

the display controller is configured to perform display con-
trol to display the position information in an edge por-
tion of the display area so that the position information is
located at a nearest position from the location position.

4. The image display control apparatus according to claim

1, wherein

the display controller is configured to perform display con-
trol to display, in response to the displayed position
information being selected, an image whose location
position is identified by the selected position informa-
tion on the display.

5. The image display control apparatus according to claim

1, wherein

the display controller is configured to perform, in response
to the relevant image specified by the displayed position
information being displayed by scrolling images dis-
played on the display, display control to stop display of
the position information and to display the mark indi-
cating the relevant image.

6. The image display control apparatus according to claim

1, wherein

the display controller is configured to perform, in response
to the mark being displayed on the display, display con-
trol to stop display of the mark in response to an instruc-
tion for making the mark non-display.
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7. The image display control apparatus according to claim
1, wherein

the attributes include information indicating at least one of

a date of image capture, an image capture condition, a
location of image capture, and a photographer.

8. The image display control apparatus according to claim
1, wherein

the memory is configured to store, upon receiving an input

of an attribute for at least one of the plurality of pieces of
image information, the received attribute in association
with the at least one of the plurality of pieces of image
information.

9. An image display apparatus comprising:

the image display control apparatus according to claim 1;

and

a display configured to display an image, the display

including a touch panel through which information for
selecting a displayed image is input.
10. A non-transitory computer readable medium storing a
program causing a computer to execute a process, the process
comprising:
determining, in response to one of a plurality of images
displayed on a display being selected, whether or not any
image information stored in a memory indicates a rel-
evant image that is associated with an attribute relevant
to an attribute corresponding to the selected image;

performing display control to display a mark indicating
each individual relevant image on the display, without
grouping image information, in response to displaying
the relevant image;

performing display control to display position information

indicating a location position of the relevant image on
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the display, in response to the relevant image completely
not being displayed on the display; and

performing display control, in response to the relevant
image not being displayed on the display, to display
position information indicating a location position of the
relevant image on the display together with information
indicating a distance from a position at which the posi-
tion information is displayed to the location position of
the relevant age.

11. An image display control method comprising:

determining, in response to one of a plurality of images
displayed on a display being selected, whether or not any
image information stored in a memory indicates a rel-
evant image that is associated with an attribute relevant
to an attribute corresponding to the selected image;

performing display control to display a mark indicating
each individual relevant image on the display, without
grouping image information, in response to displaying
the relevant image;

performing display control to display position information
indicating a location position of the relevant image on
the display, in response to the relevant image completely
not being displayed on the display; and

performing display control, in response to the relevant
image not being displayed on the display, to display
position information indicating a location position of the
relevant image on the display together with information
indicating a distance from a position at which the posi-
tion information is displayed to the location position of
the relevant image.
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